Screening a human population sample for DNA repair gene deficiencies utilizing the protein truncation test.
A significant fraction of human cancers are thought to have a genetic component and several lines of evidence suggest that deficiencies in DNA repair may be a contributing factor. Little is known, however, about the frequency and distribution of variants of DNA repair genes in the general human population. The protein truncation test (PTT) was used to screen 136 healthy volunteers for protein-truncating variants of 10 DNA repair genes: APE, CDK7, ERCC1, WAF1, HOGG1, MGMT, POLB, UNG, HAAG, and CCNH. This sample consisted of 41males (30%) and 95 females (70%) with an average age of 25.3 years, ranging from 17 to 60 years of age. No truncating mutations were found in the 10 genes examined in any of the subjects. The 95% confidence interval for a proportion of 0 over the 272 alleles examined per locus is 0-0.01. The calculated frequency of truncating mutations in each of these genes, among the general population, is thus less than 1%. Among the 10 genes tested in 136 people, a single sample had no PCR product for HAAG, even though PCR products were obtained on all other genes. Total RNA dot hybridization confirmed the presence of HAAG mRNA transcripts in this sample. Despite identification of this single DNA repair variant, these results indicate a low frequency of truncating mutations in DNA repair genes in the general population.